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EXECUTIVE  SUMMARY 

Air  quality  predictions  play  an  important  role  in  solving  existing 
air  pollution  problems  and  in  evaluating  the  potential  impact  of 
proposed  emission  sources.  To  predict  air  quality  properly  at  a 
given  location,  it  is  necessary  to  identify  all  emission  sources 
that  will  have  significant  impact  at  that  location.  Furthermore, 
the  atmospheric  pollutants  that  are  emitted  by  these  sources  must  be 
identified  and  quantitatively  characterized.  Once  the  air  quality 
predictions  have  been  made,  it  is  desirable  to  have  some  historical 
air  quality  data  for  comparison.  An  efficient  means  of  obtaining 
this  information  is  through  the  use  of  detailed  emission  inventories 
and  an  inventory  of  air  quality  monitoring  stations. 

With  specific  regard  to  acid-forming  emissions  (i.e.,  sulphur 
dioxide  and  nitrogen  oxides),  it  has  been  recognized  that  existing 
inventories  for  Alberta  are  either  incomplete  or  do  not  provide 
sufficient  detail  to  permit  the  investigation  of  specific  regions 
within  the  province.  Therefore,  as  part  of  the  Alberta 
Government/Industry  Acid  Deposition  Research  Program  (ADRP),  three 
comprehensive  inventories  have  been  developed,  namely: 

a  sulphur  dioxide  (SO^)  emission  inventory, 

a  nitrogen  oxides  (NO^)  emission  inventory,  and 

an  inventory  of  air  quality  monitoring  stations. 

The  basic  objectives  in  developing  these  three  inventories  have  been: 

(1)  To   identify  all    noteworthy   anthropogenic   sources   of   SO^  and 
NO     emissions    in    Alberta.     This    includes    all    SO     and  NO 

X  2  X 

emission  sources  that  are  licensed  by  the  Alberta  Government  to 
operate  under  the  Clean  Air  Act,  sour  oil  batteries  that  emit 
more  than  0.2  tonnes/day  (t/d)  of  SO^,  and  the  following 
NO^  emission  sources: 


i  i 

industrial    engines   with   a  maximum  rated   power  output  of 
greater  than  TOO  kW, 
urban  centres,  and 

the  major  portions  of  high  traffic  highways  in  the  province 
(Highways  1 ,  2  and  16) . 

Licensed  industrial  sources  include  natural  gas  processing 
facilities,  oil  refineries,  oil  sands  and  heavy  oil  recovery 
facilities,  fertilizer  and  chemical  plants,  power  generation 
plants,  pulp  and  paper  plants,  and  cement  plants. 

Sources  were  identified  on  the  basis  of  1985-86  records 
available  from  government  agencies  and  existing  inventories. 
Emissions  were  estimated  based  on  1984  production  data.  Limited 
verification  and  updating  of  sources  occurred  in  1987. 

(2)  To    characterize    each    emission    source,    as    appropriate,  with 
respect  to: 

type  of  emission  (i.e.,  NO^  or  SO^), 

geographic  location  (i.e..  Legal  Subdivision,  Section, 
Township,  and  Range), 

environmental  setting  (surrounding  vegetation,  ecoregion 
type). 

physical  characteristics  (e.g.,  stack  height  and  diameter), 
maximum  licensed  emission  rate  (where  applicable),  and 
emission     characteristics     (i.e.,     exit     velocity,  exit 
temperature,  average  emission  rate,  temporal  variations  and 
emission  rate  precision). 
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(3)  To  conduct  a  limited  NOx  source  sampling  program  in  order  to 
develop  Alberta-specific  NOx  emission  factors  for  natural  gas 
fueled  reciprocating  and  turbine  engines,  and  to  assess  the 
importance  of  waste  gas  incinerator  units  as  NOx  emission 
sources. 

(4)  To  identify  all  air  quality  monitoring  stations  at  which  ambient 
levels  of  NOx  and/or  SO2  are  measured. 

(5)  To  computerize  the  inventories  so  that  information  may  be  easily 
retrieved  and  the  inventories  easily  updated. 

The  three  inventories  are  intended  to  serve  as  a  source  of  informa- 
tion that  will  assist  investigators  in  estimating  the  average  rates 
of  NOx  and  SO2  emission  in  Alberta,  and  the  distribution  of  these 
emissions  by  geographic  area,  industry  type,  and  environmental 
setting  (ecoregion).  The  inventories  will  also  be  useful  in  pre- 
dicting changes  in  emission  levels  by  the  current  emission  sources 
due  to  future  changes  in  production  levels  (i.e.,  forecasting  future 
emissions).  Administrative  information,  including  operator  name, 
approvals  and  regulatory  information,  is  also  provided  for  each 
industrial  source  to  facilitate  source-specific  research. 

To  enable  use  of  the  emissions  data  base  in  emissions  forecasting 
and  to  allow  prediction  of  emission  rates  from  sources  for  which 
actual  emission  data  are  unavailable,  emission  rates  for  each  of  the 
sources  inventoried  have  been  estimated  based  on  the  use  of  emission 
factors.  Emission  factors  are  average  values  that  relate  the 
emission  of  NOx  or  SO2,  as  appropriate,  to  a  suitable  operating 
parameter  of  the  sources  (generally,  process  production  data). 

The  estimated  emission  rates  presented  in  the  emissions  data  base 
are  expressed  as  average  daily  values.  As  such,  these  emission  rates 
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have  been  averaged  over  the  sum  of  both  operating  and  non-operating 
periods  (most  emission  sources  experience  some  down  time  during  the 
year,  usually  for  maintenance  purposes).  Although  estimates  of 
typical  emission  rates  during  operating  periods  are  not  presented  in 
the  inventory,  these  values  may  be  readily  determined  using 
available  process  production  data  and  the  presented  emission  factors. 

The  emissions  data  base  comprises  565  sources  of  SO^  emissions 
and  4025  sources  of  NO^  emissions.  In  total,  1945.2  t/d  of 
SO^  and  NO^  emissions  were  inventoried,  1267.0  t/d  of  SO^ 
and  678.2  t/d  of  NO^.  The  petroleum  industry  is  by  far  the  major 
source,  accounting  for  approximately  38  percent  of  NO^  emissions 
and  82  percent  of  SO^  emissions.  Other  important  sources  are 
electric    power    plants    (NO     and    SO     emissions),    highways  (NO 

X  2  X 

emissions),  and  urban  centres  (NO^  emissions). 

Overall,  it  was  determined  that  the  majority  of  the  SO^  and 
NO^  emissions  (approximately  1398.0  t/d  or  71.9  percent  of  the 
total)  occur  in  the  southern  half  of  the  province  where  industrial 
activity  is  greatest.  Although  numerous  sources  of  these  pollutants 
were  identified,  the  total  provincial  emission  of  SO^  and  NO^ 
is  dominated  by  a  few  large  sources  rather  than  many  smaller 
sources.  The  ten  highest  emitters  of  SO^  account  for  61.2 
percent  of  the  total   SO    emissions,   and  the  ten  highest  emitters 
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of  NO^  account  for  38.5  percent  of  the  total  NO^  emissions. 

The  developed  inventories  have  been  computerized  using  a 
microcomputer-based  data  management  system.  The  system  chosen  for 
this  purpose  was  dBase  III,  a  popular  and  powerful  industry-standard 
database  package  that  is  designed  for  IBM  and  compatible  computers. 
To  assist  users  who  may  not  be  familiar  with  dBase  III,  a  special 
application  program  named  AAESI  (an  acronym  for  Alberta  Atmospheric 
Emission  Source  Inventories)  has  been  developed. 
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In  addition  to  development  of  the  three  inventories  that  comprised 
this  study,  there  are  a  number  of  other  projects  that  are  being 
conducted  as  part  of  the  ADRP.  One  of  these  projects  is  a  comprehen- 
sive air  quality  monitoring  (AQM)  program,  involving  three  AQM 
stations.  One  AQM  station  is  for  the  measurement  of  "background" 
air  quality  of  air  entering  Alberta  and  is  situated  in  the  Fortress 
Mountain  ski  area  of  the  Kananaskis  Valley  in  the  Rocky  Mountains, 
70  km  west  of  Calgary,  Alberta.  The  remaining  two  AQM  stations  are 
located  40  km  north  of  Calgary  on  agricultural  land  near  Crossfield, 
Alberta.  One  of  the  AQM  stations  is  located  west  of  Crossfield  to 
assess  air  quality  after  the  air  has  entered  the  Province  of  Alberta 
and  been  altered  by  regional  scale  emissions.  The  second  AQM 
station  is  located  southeast  of  Crossfield  and  is  influenced  by 
emissons  from  many  sources  such  as  Highway  2,  City  of  Calgary,  City 
of  Airdrie,  Town  of  Crossfield,  two  mushroom  factories,  and  several 
sour  gas  (extraction)  plants.  A  detailed  survey  of  the  incinerator 
stack  from  the  sour  gas  plant  closest  to  the  second  AQM  station  was 
included  as  part  of  the  source  sampling  survey  program  conducted. 

Documentation  of  the  developed  inventories  is  presented  in  four 
volumes.  Volume  1,  Overview  of  the  Emission  Data,  comprises  a  brief 
summary  describing  development  of  the  inventory,  a  summary  of 
emissions  data  by  emission  type,  geographic  region,  industrial 
category  and  ecoregion,  a  comparison  with  results  of  previous 
inventories,  and  a  summary  of  the  air  quality  monitoring  station 
inventory.  Conclusions  and  recommendations  are  also  presented  in 
this  volume.  Detailed  summary  tables  describing  emissions  by  major 
source  category,  petroleum  industry  facility  type,  and  source  type 
for  each  geographic  emission  region  are  appended  to  the  volume. 
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Volume  2,  Design  of  the  Emission  Inventory,  presents  detailed 
information  on  the  classification  systems,  source  characterization, 
emission  calculations,  and  data  fields  employed  for  each  emission 
type.  Details  describing  the  source  sampling  program  conducted  as 
part  of  the  NO^^  inventory  and  the  computerization  of  the 
inventories  are  also  presented  in  this  volume.  Furthermore,  a 
detailed  discussion  of  some  of  the  major  air  quality  monitoring 
networks  in  Alberta  is  included. 

Volume  3,  Emission  Data  Base,  is  a  complete  printout  of  the  three 
inventories . 

Volume  4,  Results  of  the  Emission  Source  Surveys,  presents  detailed 
results  of  the  surveys  conducted  as  part  of  the  emissions  inventory. 

This  Executive  Summary  is  common  to  all  volumes. 
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INTRODUCTION 
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As  part  of  the  Alberta  Government/Industry,  Acid  Deposition  Research 
Program  (ADRP),  three  comprehensive  inventories  have  been  developed, 
namely: 

a  sulphur  dioxide  (SO^)  emission  inventory  (industrial 
sources) , 

a  nitrogen  oxides  (NO^)  emission  inventory  (industrial,  urban 
and  highway  sources),  and 

an  inventory  of  air  quality  monitoring  stations  (both  industry 
and  government  operated  stations). 

As  discussed  in  Volumes  1  and  2  of  this  report,  the  basic  objectives 
in  developing  the  three  inventories  have  been: 

(1)  To  identify  all  noteworthy  anthropogenic  sources  of  SO^  and 
NO^  emissions  in  Alberta.  This  includes  all  SO^  and  NO^ 
emission  sources  licensed  to  operate  under  the  Clean  Air  Act; 
sour  oil  batteries  that  emit  more  than  0.2  tonnes/day  (t/d)  of 
SO^;  and  the  following  NO^  emission  sources: 

industrial   engines  with  a   maximum   rated   power  output  of 
more  than  100  kW, 
urban  centres,  and 

the  major  portions  of  Highways  1,  2  and  16. 

(2)  To  characterize  each  emission  source  with  respect  to: 

type  of  emission  (i.e.,  NO    or  SO  ), 

X  2 

geographic  location  (see  Figure  1  for  a  description  of 
Alberta's  legal  land  system  and  Figure  2  for  a  map  showing 
the  general  layout  of  the  Province), 
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29 

28 
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12 
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3 

2 

1 

N  W 

NE 

SW 

SE 

MERIDIANS  RUN  NORTH  -  SOUTH  FROM  THE 
49th  PARALLEL  OF  LATITUDE  TO  THE  60th. 

WEST  OF  THE  PRINCIPAL  MERIDIAN  (NEAR 
WINNIPEG),  RANGES  ARE  NUMBERED 
WESTWARD.  EAST  OF  THE  PRINCIPAL 
MERIDIAN,  THEY  ARE  NUMBERED  EASTWARD. 

TOWNSHIPS  ARE  NUMBERED  NORTHWARD 
FROM  THE  49th  PARALLEL.   EACH  TOWNSHIP 
IS  6  MILES  X  6  MILES  OR  36  SQ.  MILES 
(9.66  km  X  9.66  km  OR  93.24  SQ.  km) 

EACH  SECTION  IS  1  MILE  «  1  MILE. 
(1.61  km  X  1.61  km  OR  2.59  SQ.  km  ) 
640  ACRES  (  259  ha) 

EACH  QUARTER  IS  1/2  MILE  x  1/2  MILE  OR 
1/4  SECTION. 

(.80km  x.SOkm  OR  .65  SQ.  km) 
160  ACRES     (  64.75  ha  ) 


SECTIONS  (SEC) 
IN  A 

TOWNSHIP 


EACH  LSD  IS  1/4  MILE  «  1/4  MILE  OR 
1/16  SECTION 

(.40  km  x  .40  km  OR  .16  SQ.  km  ) 
40  ACRES  (  16.19  ha) 


QUARTERS  (1/4) 
IN  A 
SECTION 


13 

14 

15 

16 

12 

11 

10 
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5 

6 

7 

8 

4 

3 

•■A 

1 

LEGAL  SUB  -  DIVISIONS  (LSD) 

IN  A 

SECTION 


THE  LEGAL  DESCRIPTION  OF  THE  STAR  IS  :    LSD  2,  SEC  3.  Tp2,  R3  WEST  OF  THE  4th  M 
IT  IS  COMMONLY  WRITTEN  AS  :  2-3-2-3W4 

IF  QUARTERS  ARE  USED  :     SE  1/4  3-2 -3  W4 


Figure  1.    Western  Canada  survey  system. 
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physical  characteristics  (e.g.,  stack  height  and  diameter), 
maximum  licensed  emission  rate  (where  applicable),  and 
emission     characteristics     (i.e.,     exit     velocity,  exit 
temperature,  average  emission  rate,  temporal  variations  and 
emission  rate  precision). 

(3)  To  identify  all  air  quality  monitoring  stations  at  which  ambient 
levels  of  NO^  and/or  SO^  are  measured. 

(4)  To  computerize  the  inventories  so  that  information  may  be  easily 
retrieved  and  the  inventories  easily  updated. 

The  three  inventories  are  intended  to  serve  as  a  source  of 
information  that  will  assist  investigators  in  estimating  the  average 
rates  of  NO^  and  SO^  emission  in  Alberta,  and  the  geographic 
distribution  of  these  emissions.  The  inventories  will  also  be 
useful  in  the  forecasting  of  future  emissions. 

A  detailed  discussion  of  each  of  the  three  inventories  is  presented 
in  Volume  2  of  the  report.  In  this  volume,  a  complete  listing  of 
each  of  the  inventories  is  presented. 

The  developed  inventories  have  been  computerized  using  a 
microcomputer  based,  data  management  system  (DMS).  The  system 
chosen  for  this  purpose  was  dBase  III.  To  assist  users  who  may  not 
be  familiar  with  dBase  III,  a  special  application  program  named 
AAESI  (an  acronym  for  Alberta  Atmospheric  Emission  Source 
Inventories)  has  been  developed.  Details  of  the  program  and 
computerization  of  the  inventories  are  also  discussed  in  Volume  2  of 
the  report. 
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2.  LISTING  OF  THE  SO  INVENTORY 

The  inventory  of  SO^  emissions  identifies  all  SO^  emission 
sources  licensed  by  Alberta  Environment,  and  all  sour  oil  batteries 
approved  by  Energy  Resources  Conservation  Board  (ERCB)  that  emit 
SO^  at  a  rate  of  0.2  tonnes  per  day  (t/d)  or  more.  These 
sources  include  sour-gas  flares,  waste-gas  incinerators,  and 
coal-fired  boiler  units. 

In  developing  the  inventory,  each  SO^  source  has  been  reduced  to 
a  stack,  or  point,  source.  Where  more  than  one  source  occurs  at  a 
given  facility,  an  attempt  was  made  to  define  each  on  an  individual 
basis.  However,  if  insufficient  information  was  available  to  allow 
proper  characterization  of  the  individual  emission  sources,  then 
these  were  lumped  together  and  treated  as  a  single  point  source. 

To  estimate  the  average  rates  of  SO^  emission  for  each  source, 
emission  factors  have  been  employed.  Where  available,  actual 
emission  data  have  been  used  to  determine  these  emission  factors. 
Otherwise,  emission  factors  were  estimated  based  on  values 
determined  for  similar  sources. 

A  sample  of  the  SO^  inventory  is  presented  in  Figure  3.  The 
field  headings  which  are  used  in  Figure  3  are  defined  in  Table  1. 
The  letter  codes  and  abbreviations  which  are  used  in  the  inventory 
are  defined  in  Tables  2A  to  2H. 

A  complete  listing  of  the  SO^  inventory  follows;  it  consists  of 
565  records  and  is  ordered  numerically  by  location  according  to 
meridian  (MRD),  range  (RGE),  township  (TWP),  section  (SEC)  and  legal 
subdivision  (LSD).  To  avoid  excessive  use  of  fold-out  pages,  three 
successive  pages  are  used  to  present  the  full  width  of  each  set  of 
records . 
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CANAM  FINANCIAL  GROUP  LTD 

4645 

85AL092  EMR 

FLARE 

0 

18 

7 

13  5 

4 

S02 

FER 

FP 

MEDICINE  HAT 
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81AL609  EMR 

FLARE 

0  N 

20 
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6  6 

4 
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PANCANADIAN  PETROLEUM  LIMITED 

8SAL300  EMR 

FLARE 

0 

39 

11 

16 

30  10 

4 

SD2 

PET 
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RYER90N  OIL  I  BAS  LIMITED 

3887 

B3AL175  EMR 

FLARE 

0 

40 

7 

20 

40  10 

4 

S02 

PET 

FBP 
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SULPETRO  LIMITED 

4710 
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DR.IST.ORT  DR.l.PREC  DR.2ND.QRT  DR.2.Plia: 
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0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

1.000 

0.000 

1.000 

0.000 

0.00000 

0.000 

EST 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

9.899 

1.732 

34.468 

0.140 

0.00000 

0.000 

0.000 

0.731 

0.000 

1.000 

0.000 

1.000 

0.000 

135.40000 

0.000  1983 

EST 

135.400 

0.000 

135.400 

1.000 

0.000 

1.000 

0.000 

31.60000 

0.000  1983 

EST 

31.600 

0.000 

31.600 

299.040 

0.099 

286.127 

0.104  1984 

0.09198 

0.125  1983 

EVA 

30.480 

0.130 

24.421 

1.000 

0.000 

1.000 

0.000 

32.40000 

0.000  1983 

EST 

32.400 

0.000 

32.400 

474.136 

0.823 

478.299 

0.155  1984 

0.23613 

0.176  1983 

EVA 

90.415 

0.911 

199.660 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

47.114 

0.055 

57.995 

0.021  1984 

0.01165 

0.177  1983 

EVA 

0.503 

0.197 

0.596 

0.000 

0.000 

0.000 

0.000 

0.00000 

0.000 

0.000 

0.000 

0.000 

57.339 

1.732 

152.723 

0.172  1984 

0.00172 

0.026  1983 

EVft 

0.237 

0.168 

0.111 
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Table  1.    SO^  emission  inventory:    definition  of  the  field 
headings . 


Field  Heading 


Definition 


LSD 
SEC 
TWP 
RGE 
MRD 

EMISSION 

INDUSTRY 

FACILITY 

FAC-NAME 
OPERATOR 

APPROVAL 

LICENCE 

OP-MODE 
SOURCE 


Legal  subdivision  in  which  the  emission 
source  is  located. 

Section  in  which  the  emission  source  is 
located. 

Township  in  which  the  emission  source 
is  located. 

Range  in  which  the  emission  source  is 
located. 

Closest  meridian  located  east  of  the 
emission  source. 

Type  of  emission  (i.e.,  NOx  or 
SO^). 

Industry  sector  with  which  the  facility 
is  associated  (see  Table  2A) . 

Type  of  facility  of  which  the  emission 
source  is  a  part  (see  Table  2A). 

Name  of  the  facility. 

Name  of  the  company  which  operates  the 
facility. 

Approval  number  of  facilities  which 
have  been  approved  by  ERCB. 

Licence  number  of  facilities  which  have 
been  licensed  to  operate  under  the 
Clean  Air  Act. 

Operating  mode  of  the  emission  source 
(see  Table  2D) 

Type  of  emission  source  (see  Table  2B). 

Continued . . . 
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Table  1.    SO^  emission  inventory:    definition  of  the  field 
headings  (continued). 


Field  Heading 


Definition 


QUALIFIER 

POWER 

DRIVER 
DR-IST-QRT 

DR-l-PREC 

DR-2ND-QRT 

DR-2-PREC 

DR-3R0-QRT 

DR-3-PREC 

DR-4TH-QRT 

DR-4-PREC 

DR-YEAR 

EF 

EF-PREC 
EF-YEAR 


A  statement  which  serves  to  uniquely 
identify  an  emission  source  when  more 
than  one  of  the  same  type  occur  at  the 
same  facility. 

Rated  power  output  of  the  emission 
source,  kW. 

Type  of  emission  driver  (see  Table  2E). 

Average  daily  value  of  the  emission 
driver  during  the  first  quarter. 

Precision  of  the  first-quarter  driver 
rate. 

Average  daily  value  of  the  emission 
driver  during  the  second  quarter. 

Precision  of  the  second-quarter  driver 
rate. 

Average  daily  value  of  the  emission 
driver  during  the  third  quarter. 

Precision  of  the  third-quarter  driver 
rate. 

Average  daily  value  of  the  emission 
driver  during  the  fourth  quarter. 

Precision  of  the  fourth-quarter  driver 
rate. 

Year  for  which  the  driver  rate  values 
are  presented. 

Emission  factor. 

Precision  of  the  emission  factor. 

Year  in  which  the  emission  factor  was 
determined. 

Continued. . . 


9 


Table  1.    SOj  emission  inventory:    definition  of  the  field 
headings  (continued). 


Field  Heading 


Definition 


EF-SOURCE 

ER-IST-QRT 

ER-l-PREC 

ER-2ND-QRT 

ER-2-PREC 

ER-3RD-QRT 

ER-3-PREC 

ER-4TH-QRT 

ER-4-PREC 

ER-AVERAGE 

LIC-ER 

OPR-TIME 

STACK-HT 

STACK-DIA 

SITE-ELEV 


Method  by  which  the  emission  factor  was 
determined  (see  Table  2F). 

Average  daily  rate  of  SO2  emission 
during  the  first  quarter,  t/d. 

Precision  of  the  first-quarter  emission 
rate. 

Average  daily  rate  of  SO2  emission 
during  the  second  quarter,  t/d. 

Precision  of  second-quarter  emission 
rate. 

Average  daily  rate  of  SO2  emission 
during  the  third  quarter,  t/d. 

Precision  of  the  third-quarter  emission 
rate. 

Average  daily  rate  of  SO2  emission 
during  the  fourth  quarter,  t/d. 

Precision  of  the  fourth-quarter 
emission  rate. 

Average  annual  daily  rate  of  SO2 
emission,  t/d. 

Where  applicable,  the  maximum  licenced 
rate  of  emission,  t/d. 

The  fraction  of  the  time  during  which 
the  emission  source  is  operating  (1.0 
indicates  continuous  useage). 

Stack  height,  m. 

Inside  diameter  at  the  stack  outlet,  m. 

Elevation  of  the  site  above  sea  level, 
m. 


Continued 
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Table  1.    SO2  emission  inventory:    definition  of  the  field 
headings  (concluded). 


Field  Heading  Definition 


EXIT-VEL  Exit    velocity   of    the    stack  effluent, 

m/s . 

EXIT-TEMP  Exit  temperature  of  the  stack  effluent, 

ECOREGION  Ecoregion  (see  Table  2H),   in  which  the 

facility  is  located. 

ENV-SETTING  Environmental  setting  (see  Table  2G) . 


11 


Table  2A.    SO2  inventory:  types  of  industry  sectors  and 
facilities,  and  their  respective  codes. 


Industry 

Industry 
Code 

Facility               Facility  Code 

1  rhpmirfll 

1  •     0  1 1  viii  1  u  u  1 

CHE 

Chemical  Plant 

CHP 

2  Electric 

ELE 

Power  Generation  Plant 

PGP 

utilities 

3.  Fertilizer 

FER 

Fertilizer  Plant 

FP 

4.  Petroleum 

PET 

Sour  Gas  (Extraction)  Plant 

EGP 

Sour  Gas  (Flaring)  Plant 

FGP 

Oil  Battery 

OB 

Oil  Sands  Plant 

OSP 

Heavy  Oil  Recovery  Plant 

HOP 

Refinery 

R 

5.  Pulp  and  Paper  PUL 

Pulp  and  Paper  Mill 

PPM 

12 

Table  2B.    SO2  inventory:  types  of  emission  sources  and  their 
respective  codes. 


Source  Type  Code 

Coal-fired  Boiler  Unit  BOILER 

Flare  FLARE 

Incinerator  Unit  INCIN 


Table  2C.    SO    inventory:    qualifier  code. 


Description  Code 

Sulphur  Recovery  Unit  SRU 

Dehydration  Unit  DHY 

Power  Generation  Unit  GEN 
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Table  2D.    SOj  inventory:    types  of  emission  source  operating 
modes  and  their  respective  codes. 


Operating  Mode  Code 

Continuous  CON 

Emergency  EMR 

Not  Currently  Operating  NCO 

Standby  STB 

Suspended  SUS 

To-be-Constructed  TBC 
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Table  2E.    SO2  inventory:    types  of  emission  drivers  and  their 
respective  codes. 


Driver  Type  Units  Code 


Coal  consumed 


Tonnes  consumed  per 
day  (t/d). 


Electrical  power 
generated . 


Millions  of  kilowatt-hours 
generated  per  day 
(GWh/d). 


SO  emissions 
2 

appeared  to  be 
independent  parameters 
so  that  no  driver 

was  used. 


Dimensionless 


Sulphur  extracted. 


Tonnes  extracted  per 
day  (t/d). 


Total  gas  receipts 


Thousands  of  cubic  metres 
received  per  day  (lO^m^/d 
referenced  at  15**C  and 
101 .325  kPa). 
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Table  2F.    SO^  inventory:    methods  used  to  evaluate  the 
emission  factors. 

Method  of  Evaluation  Code 

Evaluated  based  on  available  emission  data.  EVA 

Estimated  by  taking  the  EST 
average  of  emission  factors 
available  for  similar  sources. 


Table  26.    SOj  inventory:    envi ronmental -setting  codes. 

Environmental  Setting  Code 

Agriculture  AGR 

Forest  FOR 

Grass  GRA 

Muskeg  MUS 

Shrubs  SHR 
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Table  2H.    Ecoregions  in  Albertai. 


Ecoregion 


Description 


1 

Short  Grass 

2 

Mixed  Grass 

3 

Fescue  Grass 

4 

Aspen  Parkland 

5 

Montane 

6 

Subalpine 

7 

M  1  p  1  lie 

8 

Boreal  Mixed  wood 

9 

Boreal  Foothills 

10 

Boreal  Uplands 

11 

Boreal  Northlands 

12 

Boreal  Subarctic 

Source:    Strong  and  Leggat  (1981). 

1    An  ecoregion  is  defined  as  "an  area  characterized 
by  a  destinctive  regional  climate  as  expressed  by 
vegetation"  (Subcommittee  on  Biophysical  Land 
Classification,  1969). 
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SO    EMISSIONS  INVENTORY 

 2  


Record  No. 

1  -  50 

51  -  100 

101  -  150 

151  -  200 

201  -  250 

251  -  300 

301  -  350 

351  -  400 

401  -  450 

451  -  500 

501  -  550 

551  -  565 


Page  No. 

19  -  21 

22  -  24 

25  -  27 

28  -  30 

31  -  33 

34  -  36 

37  -  39 

40  -  42 

43  -  45 

46  -  48 

49  -  51 

52  -  54 
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3.  LISTING  OF  THE  NO^  INVENTORY 

The  inventory  of  NO^  emissions  has  been  divided  into  three 
separate  divisions,  according  to  the  type  of  source.  These 
divisions  are: 

industrial  sources, 
urban  centre  sources,  and 
highway  sources. 

A  brief  description  and  complete  listing  of  each  is  presented  in  the 
following  subsections. 

3.1  INDUSTRIAL  SOURCES  OF  NO^^  EMISSIONS 

The  Inventory  of  industrial  NO^  emission  sources  includes  all 
NO^  emission  sources  currently  licensed  to  operate  under  the  Clean 
Air  Act,  and  all  NO^  emission  sources  approved  by  ERCB  that  have  a 
maximum  rated  power  output  of  100  kW  or  more. 

Of  the  industrial  sources  identified,  all  unlicensed  sources  and  the 
majority  of  the  licensed  sources  emit  NO^^  as  a  product  of 
combustion.  The  exceptions  are  three  fertilizer  plants  which  emit 
NO^  as  a  by-product  of  a  chemical  manufacturing  process,  namely, 
the  production  of  nitric  acid  by  the  catalytic  oxidation  of  ammonia. 

The  types  of  industrial  equipment  identified  in  the  inventory  that 
emit  NOj^  as  a  product  of  combustion  include  natural  gas  fueled 
reciprocating  engines,  natural  gas  fueled  turbine  engines,  boilers, 
heaters  and  kiln  units. 

The  basic  approach  that  has  been  taken  in  developing  the  inventory 
is  the  same  as  that  used  for  the  SO^  inventory.  Each  industrial 
NO^  emission  source  has  been  reduced  to  a  stack,  or  point, 
source.    Where  more  than  one  source  occurs  at  a  given  facility,  an 
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attempt  has  been  made  to  define  each  on  an  individual  basis. 
However,  if  insufficient  information  was  available  to  allow  proper 
characterization  of  the  individual  emission  sources,  then  these  were 
lumped  together  and  treated  as  a  single  point  source. 

The  rates  of  NO^^  emission  have  similarly  been  estimated  using 
emission  factors.  Here,  however,  some  use  was  also  made  of  emission 
factors  published  by  the  U.S.  Environmental  Protection  Agency  (U.S. 
EPA,  1985).  The  U.S.  EPA  values  have  been  used  in  cases  where 
insufficient  data  were  available  to  enable  emission  factors  to  be 
determined  or  estimated. 

In  order  to  minimize  the  reliance  upon  U.S.  EPA  emission  factors, 
and  to  address  concerns  that  the  use  of  these  may  not  properly 
reflect  typical  operating  and  environmental  conditions  in  Alberta,  a 
NO^  source  sampling  program  was  conducted.  This  sampling  program 
focussed  primarily  on  natural  gas  fueled  reciprocating  and  turbine 
engines,  since  these  are  the  major  source  of  industrial  NO^ 
emissions  in  Alberta  (natural  gas  fueled  engines  account  for 
approximately  three  quarters  of  the  total  NO^^  emissions  by 
industrial  sources  in  Alberta).  Several  waste  gas  incinerator  units 
were  also  included  in  the  program,  to  resolve  questions  regarding 
their  significance  as  NO^  emission  sources. 

In  total,  twenty-one  arbitrarily  selected  NO^^  emission  sources 
were  studied:  twelve  reciprocating  engines,  six  turbine  engines  and 
three  waste  gas  incinerators.  Results  of  the  program  indicate  that 
representative  NO^  emission  factor  for  natural  gas  fueled 
reciprocating  and  turbine  engines  in  Alberta  are  1075  ng/J 
(precision  equals  1.101)  and  107  ng/J  (precision  equals  0.422), 
respectively.  These  values  are  27  and  15  percent,  respectively, 
lower  than  the  corresponding  U.S.  EPA  (1985)  values  of  1481  ng/J  and 
126  ng/J. 
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Of  the  three  waste  gas  incinerator  units  which  were  surveyed,  the 
maximum  determined  rate  of  NO^  emission  was  0.0337  t/d.  This 
value  occurred  for  a  large  unit  (i.e.,  determined  for  a  waste  gas 
incinerator  at  a  1200  t/d  sulphur  recovery  unit),  and  is  equivalent 
to  the  NO^  emission  rate  for  a  100  kW  natural  gas  fueled 
reciprocating  engine. 

Therefore,  waste  gas  incinerator  units  were  considered  to  be 
insignificant  sources  of  NO^  and  excluded  from  the  NO^  inventory. 

A  sample  of  the  inventory  of  NO^  emissions  from  industrial  sources 
is  presented  in  Figure  4.  The  field  headings  used  in  Figure  4  are 
the  same  as  those  used  in  the  SO^  inventory.  These  field 
headings  have  been  defined  previously  in  Table  1. 

The  letter  codes  and  abbreviations  used  in  the  inventory,  except 
those  used  to  indicate  the  type  of  ecoregion  and  environmental 
setting,  are  defined  in  Table  3A  to  3F.  Those  used  for  ecoregions 
and  environmental  settings  are  as  defined  previously  in  Tables  2G 
and  2H. 

A  complete  listing  of  the  inventory  of  NO^  emissions  from 
industrial  sources  follows;  it  consists  of  3656  records  and  is 
ordered  numerically  by  location  according  to  meridian  (MRD),  range 
(RGE),  township  (TWP),  section  (SEC)  and  legal  subdivision  (LSD). 
To  avoid  excessive  use  of  fold-out  pages,  three  successive  pages  are 
used  to  present  the  full  width  of  each  set  of  records. 


! 


58 


2  PREC  ER.3RD.QRT 
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0. 000 
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0.79 
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0.000 
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0.000 
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EVA 

0.061 

0.000 

0.061 

0.000 

0.000 

0.000 

0.000 

0. 000 

0.000 

0.000 

0.000 

IV  1  J,  vWW 

1  101  19RA 

X .  X  VX    X lOO 

EVA 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

in7  nnoflo 

iU  /  .  vWW 

0  477  t9RA 

V . X  7U0 

EVA 

0.438 

0.000 

0.438 

0.000 

0.000 

0.000 

0.000 

0.000 

0. 000 

0.000 

0.000 

J  V t  ,  WvW 

0  497  19RA 

V.            X  700 

EVA 

0.438 

0.000 

0.438 

0.000 

0.000 

0.000 

0.000 

0.000 

0. 000 

0.000 

0.000 

l\J  1  a  WVW 

V. Tit  X  7oa 

EVA 

0.438 

0.000 

0.438 

0.000 

0.000 

0.000 

0.000 

0. 000 

0. 000 

0.000 

0.000 

IV/  t  VWW 

0  477  lOflA 

V.  *t^.L    X  TOO 

EVA 

0.43B 

0.000 

0.43B 

0.000 

0.000 

0. 000 

0.000 

A  AAA 

0.000 

0  000 

0  000 

1 V/ , vvvvv 

0  d77  19RA 

V.  T^Z   1  700 

EVA 

0.212 

0.000 

0.212 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

107  OAOOfi 

1 V  /  ,  WW  V 

0  477  15RA 

EVfi 

0.212 

0.000 

0.212 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

107  00000 

IV/,  WVW 

0  47?  19BA 

V. Tii    X  7Da 

EVA 

0. 115 

0.000 

0.115 

o.ooo 

0.000 

0.000 

0.000 

A  AAA 

0. 000 

0.000 

0  000 

107  OrtOOO 
i V/ . vvvvv 

0  177  19RA 

V.TXX  1700 

EVA 

0.115 

0.000 

0. 115 

0.000 

0.000 

0,000 

0.000 

A  AAA 

0  000 

0  000 

0.000 

107  noooo 
IV/ . vvvvv 

0  477  1<3RA 

V.IZ/  1700 

EVfi 

0. 115 

0.000 

0. 115 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

107  00000 

IV/,  WVW 

0  477  19flA 
V.         X  7oa 

EVfi 

0.115 

0.000 

0.115 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

107.00000 

0.422  1986 

EVfi 

0.115 

0.000 

0.115 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

107,00000 

0.422  1986 

EVA 

0.115 

0.000 

0.115 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

99,00000 

0.000  1981 

EPA 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

99,00000 

0.000  1981 

EPA 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

99.00000 

0.000  1981 

EPA 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

99.00000 

0.000  1981 

EPA 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075.00000 

1.101  1986 

EVA 

0.050 

0.000 

0.050 

0.000 

0,000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

1075.00000 

1.101  1986 

EVA 

0.050 

0.000 

0.050 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075.00000 

1.101  1986 

EVA 

0.109 

0.000 

0.109 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075,00000 

1.101  1986 

EVfi 

0.015 

0.000 

0.015 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075,00000 

1.101  1986 

EVft 

0.089 

0.000 

0,089 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,00000 

0.000 

0.000 

0.000 

0,000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075.00000 

1.101  1986 

EVfi 

0.021 

0.000 

0,021 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

1075,00000 

1.101  1986 

EVft 

0.084 

0.000 

0.084 
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Table  3A.    NOx  inventory  (industrial  sources):    types  of  industry 
sectors  and  facilities,  and  their  respective  codes. 


Industry 

Industry 
Code 

Facility              Facility  Code 

1 .  Cement 

CEM 

Cement  Plant 

CEP 

2.  Chemical 

CHE 

Chemical  Plant 

CHP 

3.  Electric 

ELE 

Power  Generation  Plant 

PGP 

Utilities 

4.  Fertilizer 

PER 

Fertilizer  Plant 

FP 

5.  Petroleum 

PET 

Gas  Gathering  System 

GGS 

Sour  Gas  (Extraction)  Plant 

EGP 

Sour  Gas  (Flaring)  Plant 

FGP 

Sweet  Gas  Plant 

GP 

Gas  Transmission  System 

GTS 

Oil  Battery 

OB 

Oil  Sands  Plant 

OSP 

Heavy  Oil  Plant 

HOP 

Refinery 

R 

6.  Pulp  and  Paper  PUL  Pulp  and  Paper  Mill  PPM 


60 


Table  3B.    NOx  inventory  (industrial  sources):    types  of  emission 
sources  and  their  respective  codes. 


Source  Type 

Code 

Boiler  unit 

BOILER 

Heater  unit 

HEATER 

Kiln 

KILN 

Nitric  acid  plant 

NITRIC 

Reciprocating  engine 

RECIP 

Turbine  engine 

TURB 

Table  3C.    NOx  inventory  (industrial  sources):  qualifier 
code. 


Description 

Code 

Compressor  Unit 

COMP 

Power  generation  unix 

GEN 

Refrigeration  unit 

REF 

Table  3D.    NOv  inventory  (industrial 

sources):    types  of  emission 

source  operating  modes  and  their  respective  codes. 

Operating  Mode 

Code 

Continuous 

CON 

Emergency 

EMR 

Not  currently  operating 

NCO 

Standby 

STB 

Suspended 

SUS 

To-be-constructed 

TBC 
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Table  3E.    NOx  inventory  (industrial  sources):    types  of  emission 
drivers  and  their  respective  codes. 


Driver  Type 

Units 

Code 

Coal  consumed. 

Tonnes  consumed  per 
day  (t/d). 

C 

Electrical  power 
generated. 

Millions  of  kilowatt-hours 
generated  per  day 
(GW  h/d). 

E 

NO^  emissions 

Dimensionless . 

N 

appeared  to  be 
independent  of  any 
operating  parameters; 
therefore  no  driver 
was  used. 


Rated  power  output. 


Kilowatts  (kW). 


P 
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Table  3F.    NOx  inventory  (industrial  sources):    methods  used  to 
evaluate  the  emission  factors. 

Method  of  Evaluation  Code 


Estimated  by  taking  the  average  EST 
of  emission  factors  available  for 
similar  sources. 

Evaluated  based  on  available  emission  EVA 
data. 

Assumed  to  be  equal  to  the  value  EPA 
presented  by  the  U.S.  EPA  for  the 
type  of  emission  source  being 
considered . 
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NO^  EMISSIONS  INVENTORY:     INDUSTRIAL  SOURCES 


Record  No.  Page  No. 

1  -  50  67  -  69 

51  -  100  70  -  72 

101  -  150  73  -  75 

151  -  200  76  -  78 

201  -  250  79  -  81 

251  -  300  82  -  84 

301  -  350  85  -  87 

351  -  400  88  -  90 

401  -  450  91  -  93 

451  -  500  94  -  96 

501  -  550  97  -  99 

551  -  600  100  -  102 

601  -  650  103  -  105 

651  -  700  106  -  108 

701  -  750  109  -  111 

751  -  800  112  -  114 

801-850  115-117 

851  -  900  118-120 

901  -  950  121  -  123 

951  -  1000  124  -  126 

1001  -  1050  127  -  129 

1051  -  1100  130  -  132 

1101  -  1150  133  -  135 

1151-1200  136-138 

1201  -  1250  139-141 

1251  -  1300  142  -  144 

1301  -  1350  145  -  147 

1351  -  1400  148  -  150 
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Record  No.  Page  No. 


1  Am 

1  H\J  1 

1  *tDU 

i  D  1 

1  Do 

1  H  J  1 

1  DUU 

1  D^l- 

1  CA 

1  DD 

1  DU  1 

1  D  DU 

1  D  / 

T  CO 

1  Dy 

1  DD  1 

1  Ann 

1  DUU 

1  cn 
1  OU 

1  A  O 
1  KiC 

I  OU  1 

1  03U 

1  Do 

1  A  A 

1  DD 

1  D3  1 

1  inn 

1  /UU 

1  DD 

1  AQ 
1  Do 

1  /  U  1 

1  /  DU 

1  AO 
1  D3 

1  /  1 

1  /  J  1 

1  ftnn 

1  ouu 

1  79 

1  7A 

1  OU  1 

1  ODU 

1  7  K 
1  /  D 

1  11 
1  /  / 

1  OD  1 

1  onn 

1  jUU 

1  7P 

1  on 
1  oU 

1  om 
1  j\j  1 

1  fil 

1  OO 

1  3  J  1 

9nnn 

cUUU 

1  QA 

1  QA 

1  oD 

CUU  1 

9n'^n 

cUDU 

1  O  / 

1  QQ 

1  by 

91  nn 

c  1  UU 

1  on 
1  yu 

TOO 
1  \3C 

91  '%n 

c  1  DU 

1  y  o 

1  Q  A 

1  y  D 

91  «\1 

99nn 

ccUU 

1  Q  A 

1  y  D 

1  QQ 

1  yo 

99m 

99Ckn 
ccDU 

1  QQ 

i  yy 

9ni 

cU  1 

c  c  3  1 

909 

c.\Jc. 

904 
cut 

C  OU  1 

COj\J 

CUD 

907 

C\J  1 

C  O  3  1 

cHUU 

£  uo 

91  0 
C  1  u 

9Am 

C*T  ju 

91  1 

91  '\ 
C  1  o 

C  juu 

91  A 

91  (\ 
C  1  o 

9'\m 

91  7 

91  Q 

C  1  3 

C.DD  ] 

9f\nn 

990 

999 
ccc 

^  Q  JU 

c  Co 

CC\J 

c  Q  □  1 

C  1  UU 

CC\J 

77fi 
ceo 

2701 

2750 

229 

231 

2751 

2800 

232 

234 

2801 

2850 

235 

237 

2851 

2900 

238 

240 

2901 

2950 

241 

243 

2951 

3000 

244 

246 
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Record  No. 

3001  -  3050 

3051  -  3100 

3101  -  3150 

3151  -  3200 

3201  -  3250 

3251  -  3300 

3301  -  3350 

3351  -  3400 

3401  -  3450 

3451  -  3500 

3501  -  3550 

3551  -  3600 

3601  -  3650 

3651  -  3656 


Page  No. 

247  -  249 
250  -  252 
253  -  255 
256  -  258 
259  -  261 
262  -  264 
265  -  267 
268  -  270 
271  -  273 
274  -  276 
277  -  279 
280  -  282 
283  -  285 
286  -  288 
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3.2  URBAN  CENTRE  SOURCES  OF  NO^  EMISSIONS 

All  villages  (VIL),  towns  (TWN)  and  cities  (CTY)  in  the  province,  as 
defined  by  Alberta  Municipal  Affairs  (1985),  have  been  treated  as 
area,  or  distributed,  sources  of  NO^  emissions.  In  doing  so, 
NO^  emissions  have  been  attributed  to  vehicular  traffic  and  the 
residential,  commercial  and  industrial  consumption  of  natural  gas. 

From  Alberta  Municipal  Affairs  (1985),  a  listing  was  obtained  of  all 
urban  centres  in  the  province,  along  with  their  respective  size 
(i.e.,  land  area)  and  population.  Data  provided  by  Canadian  Western 
Natural  Gas  Company  Limited  and  Northwestern  Utilities  Limited  were 
then  used  to  establish  per  capita  use  patterns  in  residential, 
commercial  and  industrial  gas  consumption.  From  these  patterns, 
typical  natural  gas  consumption  figures  were  developed  for  each 
urban  centre.  Using  published  emission  factors  (U.S.  EPA,  1985),  it 
was  then  possible  to  calculate  probable  rates  of  NO^  emission  due 
to  natural  gas  consumption. 

Based  on  previous  work  by  Western  Research  (1976  a,  b),  the  ratio  of 
annual  NO^  emissions  that  result  from  space  heating  to  those  that 
result  from  vehicular  traffic,  is  approximately  0.3  for  the  cities  of 
Calgary  and  Edmonton.  In  evaluating  this  ratio,  NO^  emissions  due 
to  space  heating  were  attributed  to  85  percent  of  the  nonindustrial 
natural  gas  usage.  Since  insufficient  data  were  available  to 
determine  such  information  for  each  urban  centre,  it  was  assumed 
that  a  similar  relationship  exists  for  all  urban  centres  in  Alberta. 
HO^  emissions  due  to  vehicular  traffic  and  natural  gas  consumption 
were  then  calculated  for  each  urban  centre  based  on  this 
relationship. 

A  complete  listing  of  the  inventory  of  NO^^  emissions  from  urban 
centres  follows;  it  consists  of  245  records  and  is  ordered  alpha- 
betically by  type  of  source  (i.e.,  city,  town  or  village)  and  within 
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each  of  these  categories  is  ordered  alphabetically  based  on  the  name 
of  the  urban  centre.  The  field  headings  which  are  used  in  the 
inventory  are  defined  in  Table  4.  The  urban  centre  identification 
codes  which  are  used  in  the  inventory  are  defined  in  Table  5. 
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Table  4.    NOx  inventory  (urban  sources):    definition  of  the 
field  headings. 


Field  Heading 


Definition 


SEC 

TWP 

RGE 

MRD 

NAME 

TYPE 

AREA 

POPULATION 

POP-YR 

URBAN-ID 
ER-AVERAGE 
ELEVATION 
ECOREGION 


Section  in  which  the  emission 
source  is  located. 

Township  in  which  the  emission 
source  is  located. 

Range  in  which  the  emission  source 
is  located. 

Closest  meridian  located  east  of 
the  emission  source. 

Designated  name  of  the  urban 
centre. 

Type  of  urban  centre  (i.e.,  city, 
town  or  village) . 

Total  land  area,  ha. 

Total  population  of  the  urban 
centre. 

Year  for  which  the  population 
number  is  presented. 

See  Table  5. 

Annual  rate  of  NOx  emission,  t/d. 

Elevation  above  sea  level,  m. 

Ecoregion  (see  Table  2H)  in  which 
the  urban  centre  is  located. 
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Table  5.    Urban  Centre  Identification  Codes^. 


Urban  Centre  I.D.  Code 


La igary 

r  A 1 

Edmonton 

EDM 

Red  Deer 

RED 

Le xnor 1  age 

Medicine  Hat 

LMrl 

Fort  McMurray 

Grande  Prairie 

FGS 

St.  Albert 

All  others  north 

of  Red  Deer. 

N 

All  others  south 

of  Red  Deer. 

S 

1    The  urban  centre  identification  codes  are  used  to  indicate 
the  set  of  natural  gas  consumption  factors  to  be  used  to 
calculate  the  NOx  emission  rate  for  each  urban  centre 
(see  Section  3.3.2.2  in  Volume  2  for  further  details). 
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NO^  EMISSIONS  INVENTORY:    URBAN  CENTRE  SOURCES 


Record  No.  Page  No, 

1  -  50  295 
51  -  TOO  296 
101  -  150  297 
151  -  200  298 
201  -  245  299 
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3.3  HIGHWAY  SOURCES  OF  NO^  EMISSIONS 

The  three  main  sections  of  highway  in  the  province  have  been  divided 
into  a  number  of  short  segments  and  treated  as  line  sources  of  NO^^ 
emissions.  These  sections  consist  of  all  of  Highways  1  and  16,  and 
Highway  2  from  Westlock,  located  approximately  70  km  north  of 
Edmonton,  south  to  the  U.S.  border.  All  other  roadways  were 
considered  to  be  insignificant  sources  of  NO^^. 

For  each  highway  segment,  average  daily  vehicle  volumes  and  type 
distribution  data  have  been  used,  along  with  NO^  emission  factors 
and  average  travelling  speeds,  to  calculate  probable  NO^  emission 
rates.  The  vehicle  data  were  obtained  through  the  Transportation 
Safety  Branch  of  Alberta  Transportation  (1985),  and  appropriate 
emission  factors  were  provided  by  the  Industrial  Program  Branch  of 
the  Environmental  Protection  Service  of  Environment  Canada. 

A  sample  of  the  inventory  of  NO^  emissions  from  automobile  traffic 
on  Highways  1,  2  and  16  is  presented  in  Figure  5.  The  field 
headings  used  in  Figure  5  are  defined  in  Table  6. 

A  complete  listing  of  the  inventory  follows;  it  consists  of  124 
records  and  is  ordered  numerically  by  highway  number  beginning  with 
Highway  1,  and  for  each  highway  is  ordered  numerically  by  segment 
number  beginning  with  segment  1.  To  avoid  excessive  use  of  fold-out 
pages,  two  successive  pages  are  used  to  present  the  full  width  of 
each  set  of  records. 


RecordI 

1 

HI6HMAY  S 

E8.M0  FROH.LOC 

1  BC/ALTA  BORDER 

TO_l 
*  ' 

2 

2  1  I  lA  NM  OF  CANHORE 

1  I 

3 

3  1  I  lA  S  OF  CANHORE 

1  1 

4 

4  1  l  U  S  OF  SEEBE 

1  ti 

5 

5  1  li  40  E  OF  SEEBE 

1  ii 

6 

6  1  I  968  SE  OF  HORLEY 

1  I 

7 
8 

7  1  I  22  S  OF  COCHRANE 

8  1  I  563  H  OF  CALGARY 

1  k 
1  ii 

9 

9  1  li  999  NE  32-24-2  N5H 

1  ti 

10 

10  1  l  789  E  OF  CALGARY  NA 

1  I 

11 

11  1  I  lA  E  OF  CALGARY 

1  i 

12 

12  1  I  791  S  OF  DELACOUR 

1  l 

13 

13  1  t  9  I  797  N  OF  LANGDON 

1  ii 

14 

14  1  I  24  H  OF  STRATHHORE 

1  Ii 

15 

15  1  I  817  AT  STRATHHORE 

1  Ii 

16 

16  1  k  21  E  OF  STRATHHORE 

I  I 

17 

17  1  I  561  E  OF  STRATHHORE 

1  tt 

18 

18  1  l(  547  N  OF  GLEICHEN 

1  If 

19 

19  1  I  842  N  OF  CLUNY 

1  Ir 

20 

20  1  It  56  N  OF  CROWFOOT 

1  It 

21 

21  1  it  847  AT  BASSANO 

1  l( 

22 

22  1  ti  550  E  OF  BASSANO 

1  It 

23 

23  1  i(  36  H  OF  BROOKS 

1  Ii 

24 

24  1  I  873  N  OF  BROOKS 

1  It 

25 

25  1     542  E  OF  BROOKS 

1  It 

2b 

26  1  It  875  SE  OF  BROOKS 

1  It 

27 

27  1  I  876  N  OF  TILLEY 

1  It 

28 

28  1  I  884  U  OF  SUFFIELD 

1  Ii 

29 

29  1  tt  999  NH  7-14-7  N4I1 

1  It 

30 

30  1  I  524  NH  OF  REDCLIFF 

1  1 

31 

31  1  I  999  NH  16-12-5  N4H 

1  Ii 

32 

32  1  I  41  E  OF  DUNMORE  HJ 

1  it 

33 

33  1  I  41  H  OF  IRVINE  EJ 

ALTJ 

34 

1  U.S./ALTA  BORDER 

2  I 

35 

2  2  I  501  S  OF  CARDSTON  SJ 

2  ii 

36 

3  2  t(  5  N  OF  CARDSTON  NJ 

2  it 

37 

4  2  &  505  N  OF  CARDSTON  SJ 

2  It 

38 

2 

5  2  l  505  N  OF  CARDSTON  NJ 

2  Ii 

39 

2 

6  2  I  999  SH  9-6-25  H4n 

2  1 

40 

2 

7  2  I  509  S  OF  STAND  OFF 

41 

2 

B  2  I  511  N  OF  STAND  OFF 

42 

2 

9  2  I  3  AT  FT  MACLEOD  EJ 

2^ 

43 

2 

10  2  13  (810  H  OF  FT  HACLEOD 

44 

2 

11  2  I  785  N  OF  FT  MACLEOD 

45 

2 

12  2  I  519  N  OF  GRANUM 

46 

2 

13  2  I  520  AT  CLARESHOLH 

47 

2 

14  2  t  2A  AT  STAVELY 

48 

2 

15  2  I  529  S  OF  PARKLAND 

49 

2 

16  2  I  2A  H  OF  PARKLAND 

50 

2 

17  2  I  533  S  OF  NANTON  SJ 

Figure  5.    A  sample  of  the  NOx  i 


T.E  AADT.E 

YEAR 

CAR_SPD 

TRK_SPD 

ER  1ST  CRT 

5.5 

7090 

1984 

100 

100 

5.340 

4.3 

8120 

1984 

100 

100 

3.239 

4.6 

8730 

1984 

110 

100 

2.937 

6. 1 

9320 

1984 

110 

100 

0.229 

5.8 

8920 

1983 

110 

100 

3.764 

4.4 

10050 

1984 

110 

100 

1.349 

3.8 

13460 

1984 

110 

100 

1.153 

3.5 

16110 

1983 

110 

100 

0.606 

4.2 

6850 

1979 

50 

50 

1.193 

3.3 

6710 

1984 

100 

100 

0.551 

6.7 

8280 

1984 

100 

100 

0.265 

1.2 

7880 

1984 

100 

100 

0.500 

B.O 

7210 

1983 

100 

100 

0.702 

8.9 

5990 

1983 

100 

100 

0.590 

7.9 

4430 

1982 

100 

100 

0.404 

7.5 , 

3950 

1984 

100 

100 

0.635 

4.6 

3320 

1983 

100 

100 

0.652 

0.9 

3150 

1982 

100 

100 

0.441 

4. 1 

3340 

1984 

100 

100 

0.560 

0.4 

4150 

1983 

100 

100 

0.750 

0.7 

4250 

1982 

100 

100 

0.163 

3.4 

3760 

1983 

100 

100 

1.334 

2.4 

2590 

1984 

100 

100 

0.257 

3.6 

5330 

1983 

100 

100 

0.164 

0.3 

3460 

1983 

100 

100 

0.316 

3.3 

2680 

1984 

100 

100 

0.255 

5.8 

3550 

1983 

100 

100 

1.267 

9.1 

3620 

1983 

100 

100 

0.565 

0.6 

3840 

1984 

100 

100 

0.390 

5.6 

4840 

1983 

100 

100 

0.878 

5.6 

3330 

1983 

100 

100 

0.164 

6.1 

2650 

1983 

100 

100 

0.451 

6.1 

2650 

1983 

100 

100 

0.597 

1.0 

1430 

1984 

100 

100 

0.173 

2.5 

2010 

1984 

100 

100 

0.084 

3.3 

1460 

1984 

100 

100 

0.193 

1.2 

1650 

1982 

100 

100 

0.035 

1.6 

1690 

1983 

100 

100 

0.102 

4.1 

1410 

1982 

100 

100 

0.025 

3.0 

1350 

1983 

100 

100 

0.193 

0.0 

0 

1984 

100 

100 

0.056 

8,6 

4150 

1982 

100 

100 

0.155 

9.4 

3810 

1982 

100 

100 

0.093 

2.3 

4520 

1984 

100 

100 

0.707 

6.9 

8790 

1983 

100 

100 

1.055 

5.8 

4510 

1983 

100 

100 

0.858 

9.4 

4040 

1982 

100 

100 

0.367 

6.0 

4500 

1983 

100 

100 

0.030 

1.7 

5400 

1984 

100 

100 

0.688 

8.4 

4400 

1982 

100 

100 

0.084 

.2ND.0RT  ER_3RD.DRT  ER.4TH.QRT  Efi.AVERAGE 


i  01  7 
4.71  / 

4.611 

4.891 

4.938 

T  071. 

t  70^ 

2.960 

2.988 

2.689 

2.674 

2.701 

rt  no 
V.ili 

A  100 
U.  177 

0.21 1 

0.213 

3. 476 

3. 267 

0.  ijo 

T  iOA 
O.  ^7U 

1.240 

1 . 162 

1  OIL 

w.  TOO 

l.UOV 

0.554 

0.517 

0.551 

1.094 

1.023 

1.088 

1.099 

0.508 

0.476 

0.505 

0.510 

0.246 

0.231 

0.244 

0.246 

0.469 

0.446 

0.467 

0.470 

0.655 

0.621 

0.652 

0.657 

0.550 

0.521 

0.548 

0.552 

0.376 

0.356 

0.374 

0.377 

0.604 

0.581 

0.602 

0.605 

0.616 

0.591 

0.614 

0.618 

0.413 

0.394 

0.412 

0.415 

0.530 

0.508 

0.528 

0.532 

0.704 

0.671 

0.702 

0.707 

0.153 

0.146 

0.152 

0.153 

1.262 

1.210 

1.258 

1.266 

0.242 

0.231 

0.241 

0.242 

0.156 

0.150 

0.155 

0.156 

0.296 

0.282 

0.295 

0.297 

0.240 

0.230 

0.239 

0.241 

1.173 

1.105 

1. 168 

1. 178 

0.528 

0.501 

0.526 

0.530 

0.367 

0.349 

0.365 

0.368 

0.812 

0.765 

0.808 

0.816 

0.152 

0.143 

0.151 

0.153 

0.417 

0.392 

0.415 

0.419 

0.552 

0.520 

0.549 

0.554 

0.157 

0.145 

0.156 

0.157 

0.076 

0.071 

0.076 

0.077 

0.177 

0.166 

0.176 

0.178 

0.032 

0.029 

0.032 

0.032 

0.092 

0.086 

0.092 

0.093 

0.023 

0.021 

0.023 

0.023 

0.177 

0.165 

0.176 

0.178 

0.052 

0.048 

0.051 

0.052 

0.145 

0.137 

0.144 

0.145 

0.087 

0.083 

0.087 

0.088 

0.664 

0.633 

0.661 

0.666 

0.984 

0.932 

0.979 

0.987 

0.815 

0.783 

0.812 

0.817 

0.343 

0.326 

0.342 

0.344 

0.029 

0.028 

0.029 

0.029 

0.648 

0.620 

0.646 

0.650 

0.078 

0.074 

0.078 

0.079 
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Table  6.      NOx  inventory  (highway  sources):  definition  of  the 
field  headings. 


Field  Heading 


Definition 


HIGHWAY 

SEG-NO 

FROM-LOC 

TO-LOC 
LENGTH 
ECOREGION 

PV-W 

RV-W 

BUSES-W 
SUT-W 

TRT-W 

AADT-W 
PV-E 

RV-E 


Highway  number  (i.e.,  1,  2  or  16). 
Segment  number. 

From-location  of  the  highway 
segment. 

To-location  of  the  highway  segment. 

Length  of  the  highway  segment. 

Ecoregion  (see  Table  2H)  in  which 
the  highway  segment  is  located. 

Percentage  of  the  total  volume  of 
west  bound  traffic  which  are 
passenger  vehicles. 

Percentage  of  the  total  volume  of 
west  bound  traffic  which  are 
recreation  vehicles. 

Percentage  of  the  total  volume  of 
west  bound  traffic  which  are  buses. 

Percentage  of  the  total  volume  of 
west  bound  traffic  which  are 
single  unit  trucks. 

Percentage  of  the  total  volume  of 
west  bound  traffic  which  are 
tractor-trailer  units. 

Average  annual  daily  west-bound 
traffic  volume. 

Percentage  of  the  total  volume  of 
east  bound  traffic  which  are 
passenger  vehicles. 

Percentage  of  the  total  volume  of 
east  bound  traffic  which  are 
recreation  vehicles. 


Continued . 
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Table  6.    NOx  inventory  (highway  sources):  definition  of  the 
field  headings  (concluded). 


Field  Heading 


Definition 


BUSES-E 
SUT-E 

TRT-E 

AADT-E 

YEAR 

CAR-SPD 

TRK-SPD 
ER-IST-QRT 

ER-2ND-QRT 

ER-3RD-QRT 

ER-4TH-QRT 

ER-AVERAGE 


Percentage  of  the  total  volume  of 
east  bound  traffic  which  are  buses. 

Percentage  of  the  total  volume  of 
east  bound  traffic  which  are 
single  unit  trucks. 

Percentage  of  the  total  volume  of 
east  bound  traffic  which  are 
tractor-trailer  units. 

Average  annual  daily  east-bound 
traffic  volume. 

Year  for  which  the  traffic  volume 
breakdown  data  are  presented. 

Maximum  speed  limit  for  all  motor 
vehicles  except  trucks. 

Maximum  speed  limit  for  trucks. 

Average  daily  NOx  emission  rate 
for  the  first  quarter,  t/d. 

Average  daily  NOx  emission  rate 
for  the  second  quarter,  t/d. 

Average  daily  NOx  emission  rate 
for  the  third  quarter,  t/d. 

Average  daily  NOx  emission  rate 
for  the  fourth  quarter,  t/d. 

Annual  rate  of  NOx  emission,  t/d. 
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NO..  EMISSIONS  INVENTORY:    HIGHWAY  SOURCES 


Record  No. 

1  -  50 
51  -  100 
101  -  124 


Page  No. 

307  -  308 
309  -  310 
311  -  312 
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4.  LISTING  OF  THE  INVENTORY  OF  AIR  QUALITY  MONITORING  STATIONS 

Only  air  quality  monitoring  stations  that  are  used  in  permanent 
monitoring  programs  have  been  identified  in  the  inventory.  Those 
used  in  short-term  or  discontinued  monitoring  programs  have  been 
excluded . 

Any  industrial  facility  which  Standards  and  Approvals  Division, 
Alberta  Environment  considers  to  be  a  significant  source  of 
atmospheric  pollutants  is  required  to  obtain  a  Clean  Air  Act  Licence 
to  operate.  As  a  condition  of  these  licences,  the  operating 
companies  may  be  required  to  conduct  specific  air  quality  monitoring 
programs  in  the  surrounding  area.  To  identify  and  delineate  these 
programs  and  government  sponsored  air  quality  monitoring  programs, 
Pollution  Control  Division,  Alberta  Environment  has  served  as  the 
principal  source  of  information. 

A  sample  of  the  inventory  of  air  quality  monitoring  stations  is 
presented  in  Figure  6.  The  field  headings  used  in  Figure  6  are 
defined  in  Table  7. 

A  complete  listing  of  the  inventory  follows;  it  consists  of  311 
records  and  is  ordered  numerically  by  location  according  to  meridian 
(MRD),  range  (RGE),  township  (TWP),  section  (SEC),  and  legal 
subdivision  (LSD).  To  avoid  excessive  use  of  fold-out  pages,  two 
successive  pages  are  used  to  present  the  full  width  of  each  set  of 
records. 
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LSD  S€C  IMP 

R6E  NRO  FAC.NAME 
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INDUSTRY  FACILITY  APPROVAL  LICENCE  ECOREGION  ENV  SETTNG  STACKS  STK_SURVEY  MONITORING  MAX.S02  M_REPORT 

1 

66 

1 

4 

PRIHROSE 

NORCEN  ENERGY  RESOURCES  LTD. 

PET 

HOP 

2138 

B1AL348  8 

0 

0 

0.000  Y 

2 

b 

36 

33 

2 

4 

COHPEER 

WESTERN  DECALTA  PETROLEUM  (1977)  LTD 

PET 

FGP 

3903 

e3AL196  2  AGR 

0.050 

3 

to 

35 

42 

2 

4 

CHAUVIN  SOUTH 

TURALTA  RESOURCES  LTD 

PET 

EGP 

4689 

65AL359  4  AGR 

0.180 

4 

36 

61 

2 

4 

COLO  LAKE  -  BEAVER  C  CHEVRON  CANADA  RESOURCES  LTD. 

PET 

HOP 

2123 

82AL386  8 

0 

0 

0.000  Y 

S 

14 

65 

2 

4 

COLD  LAKE 

BOH  VALLEY  INDUSTRIES  LTD. 

PET 

HOP 

4237 

84AL038  8 

0 

0 

0.000  Y 

6 

5 

14 

67 

2 

4 

BI6  BEND 

HOME  OIL  COMPANY  LIMITED 

PET 

FGP 

3624 

8  AGR 

0.060 

7 

10 

28 

28 

3 

4 

BENTON 

DORCHESTER  EIPLORATION  INC 

PET 

FGP 

4421 

B4AL313  2  AGR 

0.310 

8 

26 

42 

3 

4 

CHAUVIN  SOUTH  SPARKY  DONE  PHROLEUH  LTD. 

PET 

HOP 

3341 

81AL315  4 

0 

0 

0.000  N 

9 

35 

47 

3 

4 

LLOYOniNISTER 

HUSKY  OIL  OPERATIONS  LTD. 

PET 

RF 

B3AL171  4 

1 

0 

0.000  Y 

10 

35 

47 

3 

4 

1  1  flVAMTUTCTrD 

LLUYOniNlbltK 

HUSkT  UIL  WtNRIlUNb  LIU. 

PET 

RF 

e3AL152  4 

1  0 

0 

0.000  N 

11 

28 

60 

3 

4 
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0 

0 

A  AAA  y 

0.000  N 

12 

20 

62 

3 

4 

HKUnUKt 

imunnuNU  UlL  «  bna 

PET 

HOP 

4795 

D,>AL269  D 

0 

0 

0.000  N 

13 

27 

64 

3 
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nHT  tintu 

CQCn  DPCnilDTCC  rAUAHA  1  Tn 
C.39U  ntaUUKLta  LlwlHUfl  LIU. 

PET 

HOP 

3369 

1 

2 

5.750  Y 

14 

4 

65 

3 

4 

1  PHiHC  iriu  n  1  A^pt 

LLnlllo  IbuLV  LHKuf 

DPcniiDrrc  TAtiAnA  i  Tn 

PET 

HOP 

2943 

B4ALZ20  B 

2 

12 

3.200  Y 

IS 

16 

65 

3 

4 

LULU  LnhC  irnHOt  1 

t  F<;<^  nPQflUBTPQ  rAUAHA  1  TO 

PET 

HOP 

3950 

85AL114  8 

A 

V 

1.250  Y 

16 

10 

35 

4 

4 

until  Tno 
nun 1 1 un 

AI  TAUA  CVPIflDATiny  rnN9AtIV 
HLIhKH  ClrLUKflllLW  LLHrRWi 

PET 

FGP 

3973 

CTAI  "iT*    0  ArD 

D0AL231  2  AbK 

0.150 

17 

35 

51 

4 

4 

H0R6AN 

Mine  rLinuLLun  liu. 

PET 

HOP 

3002 

83AL137  4 

0 

2 

0.000  Y 

18 

22 

59 

4 

4 

HIK)TPi  1  AtP 

rAUAniAU  WHnnuinp  pupiwv  iTn 

LHnnvlH!!  mlnLlmlUL  LKLKDi  LIU. 

PET 

HOP 

2928 

7aAf  177  0 

0 

0 

A  AAA  U 

1? 

29 

64 

4 

4 

nUaKi  UlL  UrCAnlltlrO  LIU. 

PET 

HOP 

3876 

0 

7 

0 

0.000  Y 

20 

67 

4 

4 

poruDflcr 
rWlnAUOt 

nnKP  PPTiHii  PiM  1  Tn 
uurt  rtiKuLciHi  liu. 

PET 

HOP 

4775 

Of  AI  TXA  0 

0 

0 

0.000  Y 

21 

7 

13 

5 

4 

AI  tiPRTA  RAQ  rMPKirAJ  <! 

CP 

1 

0.000  Y 

22 

7 

13 

5 

4 

MEDICINE  HAT 

CANADIAN  FERTILIZERS  LTD. 

FER 

FP 

83AL065  1 

6 

12 

0.000  V 

23 

/ 

13 

5 

BEDICINE  HAT 

CATALYST  RECOVERY  INC. 

CP 

01  Al  A^7  1 

0.000  Y 

•)4 

7 

13 

5 

4 

HEDICINE  HAT 

NESTERN  COOPERATIVE  FERTILIZER  LTD. 

FER 

FP 

c-oAL260  1 

1 

6 

A   AAA  U 
0.000  N 

ij 

t 
1 

9i 

9 

BALZAC 

TURBO  RESOURCES  LTD. 

PET 

RF 

0*51*1  'iAfi  1 

1  1 

li 

0.000  Y 

fx 

^■j 

c 
J 

«ILD«ERE  BILTED6E 

KOCH  EIPLORATION 

OCT 

rt  1 

HOP 

CZHL/#U  * 

A 

y 

A 

V 

A  AAA  li 
V.vvv  B 

27 

58 

LINDBERGH 

MURPKY  OIL  COMPANY  LTD. 

OCT 
rtl 

unp 

1A7I 
50/  1 

OlAI  Mt  0 

0  000  N 

26 

LL 
00 

9 

HOLE  LAKE 

B.P.  EIPLORATIM  CANADA  LTD. 

OCT 

rtl 

HOP 

CiAl  0J7  0 

o4hL/4/  c 

A 

u 

1/ 

t  DAA  V 

■J 

DO 

9 

BAR6UERITE  LAKE 

B.P.  EIPLORATION  CANADA  LTD. 

OCT 

rtl 

unp 

nUr 

COALU/0  D 

A 

V 

7 
0 

L  TAA  V 

30 

0 

10 

L 

0 

L 

0 

1 

HANYBERRIES 

CIMARRON  PETROLELIM  LTD 

PET 

FGP 

3595 

OIAJ  770   1  CCC 

0.010 

71 
Jl 

00 

1"J 

li 

L 
t 

MEDICINE  HAT 

CITY  OF  KDICIte  HAT 

rbr 

83AL169  1 

A 

V 

A  AAA  V 

32 

13 

55 

^ 

^ 

LINDBERGH 

NESTHIN  RESOURCES 

PET 

HOP 

82AL199  4 

Q 

(1 

0.000  N 

33 

13 

55 

6 

4 

LINDBERGH  CUHKINSS 

B  UESTMIN  RESOURCES 

PET 

HOP 

84AL063  4 

0 

0 

0.040  N 

34 

12 

6 

64 

6 

4 

COLD  LAKE 

MOBIL  OIL  CANADA 

PET 

HOP 

4556 

81AL604  8 

0 

0 

0.000  Y 

35 

20 

83 

6 

4 

R£SDaN 

GULF  CANADA  RESOL!RCES  INC. 

PET 

HOP 

2865 

81AL216  8 

0 

0 

0.083  Y 

36 

6 

85 

6 

4 

CHEECHAH 

SLIHCOR  INC. 

PET 

HOP 

3255 

B1AL043  e 

0 

0 

0.000  N 

37 

11 

14 

39 

7 

4 

PROVOST 

CAftLYLE  ENERGY  LTD 

PET 

FGP 

3885 

B3AL176  4  AGR 

0.170 

38 

29 

73 

7 

4 

PRIIffiOSE 

PETRO  CANADA  EIPLORATION  INC. 

PET 

HOP 

3006 

8iAL044  4 

0 

0 

0.000  N 

39 

7 

77 

7 

4 

LEISMER 

HOME  OIL  COMPANY  LTD. 

PET 

HOP 

3083 

81AL321  8 

0 

0 

0.000  N 

40 

2 

86 

7 

4 

GREGOIRE  LAKE 

AMOCO  CANADA  PETROLEL'M  LTD. 

PET 

HOP 

4281 

e4AL152  8 

0 

3 

0.000  Y 

41 

22 

94 

7 

4 

STEEPBANK 

TEIACO  CANADA  RESOURCES  LTD. 

PET 

HOP 

3285 

82HL003  B 

0 

0 

0.000  Y 

42 

112 

7 

4 

FORT  CHIPENYAN 

ALBERTA  PO(ffR  LTD 

PGP 

83AL365  8 

0 

0.000  N 

43 

10 

20 

8 

4 

SUFFIELD 

ALBERTA  ENERGY  COMPANY  LTD. 

PET 

HOP 

3086 

eOAL233  1 

0 

0 

0.000  Y 

44 

30 

48 

8 

4 

KINSELLA 

PETRO  CANADA  EXPLORATION  INC. 

PET 

HOP 

2768 

7eAL279  4 

0 

0 

0.000  Y 

45 

30 

48 

8 

4 

VIKING  KINSELLA 

PETRO  CANADA  EIPLORATION  INC. 

PET 

HOP 

2768 

e3AL163  4 

0 

0 

0.000  Y 

46 

4 

63 

8 

4 

ST.  LINA 

AMOCO  CANADA  PETROLEUM  LTD. 

PET 

HOP 

3544 

eiAL225  8 

0 

0 

O.CtOO  N 

47 

13 

63 

8 

4 

HANATOKAN  LAKE 

CANADIAN  OCCIDENTAL  PETROLEUM  LTD. 

PET 

4352 

e4AL315  8 

0 

3 

0.000  y 

48 

15 

88 

8 

4 

ATHABASCA  -  FORT  BCM  TEXACO  CANADA  RESOURCES  LTD. 

PET 

HOP 

3070 

81AL294  e 

0 

0 

1.000  Y 

49 

10 

34 

19 

9 

4 

JENNER 

DOME  PETROLELHI  LIMITED 

PET 

FGP 

4403 

84AL267  1  AGR 

1.400 

50 

24 

43 

9 

4 

KINSELLA 

PETRO  CANADA  EKPLORATION  INC. 

PET 

HOP 

3918 

e3AL316  4 

0 

0 

0.000  Y 

igure  6.    A    sample    of    the    inventory    of    air   quality  monitoring 
stations . 
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Table  7.    Inventory  of  air  quality  monitoring  stations:  definition  of 
the  field  headings. 


Field  Headings 


Definition 


LSD 
SEC 
TWP 
RGE 
MRD 

FAC-NAME 

OPERATOR 
INDUSTRY 

FACILITY 
APPROVAL 
LICENCE 

ECOREGION 
ENV-SETTING 


Legal  subdivision  in  which  the 
facility  is  located. 

Section  in  which  the  facility  is 
located. 

Township  in  which  the  facility  is 
located. 

Range  in  which  the  facility  is 
located . 

Closest  meridian  located  east  of 
the  facility. 

Name  of  the  facility  about  which 
the  air  quality  monitoring  is 
conducted . 

Name  of  the  company  which  operates 
the  facility. 

Industry  sector  with  which  the 
facility  is  associated  (see 
Tables  2A  and  3A) . 

Type  of  facility  (see  Tables  2A 
and  3A). 

Approval  number  of  facilities 
which  have  been  approved  by  ERCB. 

Licence  number  of  facilities  which 
have  been  licensed  to  operate 
under  the  Clean  Air  Act. 

Ecoregion  (see  Table  2H),  in  which 
the  facility  is  located. 


Envi  ronmental 
Table  2G) . 


setting  (see 
Continued . . . 
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Table  7.    Inventory  of  air  quality  monitoring  stations:  definition  of 
the  field  headings  (continued). 


Field  Headings 


Definition 


STACKS 

STK-SURVEY 

MONITORING 

MAX-SO2 
M-REPORT 

Q-REPORT 

A-REPORT 


SO2-CYL 


NOx-CYL 

F-CYL 

DUSTFALL 

HIGHVOL 

R-SEQUENTIAL 


Number  of  major  vent  or  exhaust 
stacks  located  at  the  facility. 

Number  of  stack  surveys  which  are 
required  to  be  conducted  annually. 

Number  of  months  each  year  during 
which  ambient  monitoring  is  required 
to  be  conducted. 

Maximum  licensed  daily  rate  of 
SO2  emission,  t/d. 

Are  reports  submitted  to  Pollution 
Control  Division,  Alberta  Environment 
on  a  monthly  basis,  (yes  or  no). 

Are  reports  submitted  to  Pollution 
Control  Division,  Alberta  Environment 
on  a  quarterly  basis,  (yes  or  no). 

Are  reports  submitted  to  Pollution 
Control  Division,  Alberta  Environment 
on  an  annual  basis,  (yes  or  no). 

Number  of  total  sulphation  cylinders, 
(yes  if  sulphation  cylinders  are 
known  to  be  used  but  the  actual 
number  in  use  is  unavailable). 

Number  of  NOx  cylinders. 

Number  of  fluoride  cylinders. 

Number  of  dustfall  canisters. 

Number  of  high  volume  dust  samplers. 

Number  of  sequential  fluoride 
samplers . 

Continued . . . 
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Table  7.    Inventory  of  air  quality  monitoring  stations:  definition  of 
the  field  headings  (concluded). 


Field  Headings 


Definition 


VEGETATION 


Number  of  vegetation  samples 
collected  annually. 


SOIL-pH 


Number  of  samples  collected 
annually  as  part  of  the  soil  pH 
monitoring  program. 


HEAVY  METAL 


Number  of  heavy  metal  analyses 
conducted  annually. 


GAS-ANALYSES 


Number  of  gas  analyses  conducted 
annual ly. 


NO, 


Number  of 
monitors . 


continuous 


NO, 


SO. 


Number  of  continuous  SO. 
monitors . 


HjS 


Number  of  continuous  H^S 
monitors . 


THC 


Number  of  continuous  total 
hydrocarbon  (THC)  monitors 


WIND 


Number  of  wind  anemometer  and 
weather  devices. 
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